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Abstract 
In order to determine the effect of average daily lighting duration and battery cages level on the production performance of laying 
quails, an experiment on 500 quail hens of Baloteúti population in 1-15 months laying period was organized. To achieve this, 
quails were divided into two equal groups (250 heads/lot), the control group was maintained on a 24-hour lighting period and 
experimental group was maintained in a program with discontinuous illumination, using natural lighting completed with artificial 
light with a variable duration (12 hours and 30 minutes during the first 6 months of laying curve, 14 hours and 10 minutes in the 
following). To complete the study on the battery cage effect temperature was recorded on each level in both groups. During the 
period studied, the results were significantly higher in the experimental group compared with the controls ones. The average 
production performance regarding the percentage of laying was higher by 10.21% and egg production per capita was higher by 
21.92%. Average consumption of mixed feed was 4.33% higher in the experimental group, while specific consumption was 
25.51% higher in the control group quail. Average mortality was 10.60% lower in the experimental quails group. In conclusion, 
the use of a discontinuous lighting with variable duration program depending on the laying curve (lower in the first part of the lay 
curve and higher in the second part of it) is recommended. The influence of the cages battery was insignificant, but should be 
considered that temperature fluctuations in the 5 levels were not higher than 4 Celsius degrees in both groups. 
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1. Introduction 
Raising Japanese quail is an activity that requires careful study of all factors influencing productivity and 
mortality of quail; lighting program is one of the most important factors, but still little studied both in terms of 
duration and intensity of illumination. The recommendations of various studies on adult quail are different, but it 
should be noted that the purpose of the research was not referring only to the duration of illumination. Thus, 
Chelmonska et al. (2008) and Coban (2008) used a mean daily adult quail lighting of 14 hours and 10 minutes; Vali 
(2005) used a period of 15 hours. 
Before laying starting, length illumination is used for 10 to 12 hours / day. In practice, lay lasting illumination of 
14-18 hours / day (Popescu-Micloúanu, 2007) is used. 
Woodard et al. (1973) have found that the best lighting time is 14-18 hours light / day, thereby ensuring an 
optimum production. 
To achieve optimum egg production, and relying on photo periodicity in June, like in the breeding season of the 
wild quail, Rizzoni and Lucceti (1963) recommended a duration of 16 hours per day lighting and a period of 
darkness for 8 hours per day using the lamps still sleep. 
2. Research Methods 
The research was conducted on a total number of 500 adult Baloteúti quails population in 1-15 months laying, in 
the quail farm from village GherghiĠa, of the IoniĠă T. Lucian Individual Entreprise Bucharest. The control group 
was maintained on a 24-hour light period and the experimental group in a discontinuous light program, using natural 
lighting supplemented with variable duration of artificial light (12 hours and 30 minutes in the first part of the laying 
curve and 14 hours and 10 minutes in the second half of it, after 6 months of laying). Note that the corresponding 
fall-winter months, artificial light supplement, was applied 3-4 h after extinction of natural light, which corresponds 
to using a flash program. Supplement artificial light was 1-4 hours per day (less in the autumn, more in the winter 
months). To complete the study of the battery cages level effect, in both groups was recorded daily temperature for 
each of the 5 levels. 
The environment in which the experiment was conducted where the same as those provided by the literature and 
data processing was performed using Microsoft Excel 2003. For statistical processing of data was used randomized 
complete block experimental plan conceived by Fisher. 
3. Results and Discussion 
3.1. Egg percent 
 
Figure 1. Evolution of the Average Percent of Laying Between 1-15 Months of Laying in Quails 
in the Experimental Group Compared with the Control Group 
 
Quail in the control group showed an average of 61. ± 6.15 35% laying on the first level, 58.50% ± 5.75 on the 
second level, of 56.46% ± 5.52 on level III, of 55.56 ± 5.08 % on the level IV and 54.34 ± 4.96 % on the level V. 
The difference between the average percentages, although statistically insignificant, were of 4.66% in quails on the 
second level, of 7.97% for those on level III, on level IV of 9.43% and 11.44% on the Vth compared to level I. 
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The experimental group had an average of 69.42 ± 4.18 % laying on the first level, of 68.71± 4.12 % on the 
second level, of 67.12% ± 4.03 on level III, of 65.34% ± 3.41 in the fourth and 64.19% ± 3.64 on the level V.  
Difference between the percentages, although statistically insignificant, were of 1.02 % on quails of the second 
level, of 3.06% in the third, from 4.45% to 5.66% on levels IV and V compared to quails from the level I. 
Differences between the 5 levels of experimental group were about 50% lower than the differences between the 5 
levels of the control group. 
Overall, between 1-15 months lay in the control group there was an average of 54.34% ± 4.96% laying, while of 
67.45 ± 3.94 in the experimental, with 10.21% higher than that in the control group, the difference being significant. 
Between the two groups, namely the group that underwent continuous illumination and group subjected to daily 
shorter lighting durations, using natural light, according to need combined with artificial light, the differences were 
significant, but the battery cages level did not significantly affects percentage lay in the analyzed groups. 
3.2. Egg production 
Between 1-15 months of laying quails in the control group there was an average of 24.94 ± 2.67 eggs / month / 
level, while in the experimental quails group 31.94 ± 2.02 production of eggs / month / level, with 21.92 % higher 
than in the control group. The differences between the control group and the experimental group were very 
significant in terms of average daily production per capita, but the battery cages level did not significantly affects 
the average production per capita in the groups analyzed. 
3.3. Average daily consumption of mixed feed 
Quails in the control group showed average daily combined feed consumption of 32.11 ± 0.47 g / head / day on 
the first level, 32.08 ± 0.47 g on the second level, 31.52 ± 0.49 g on level III, of 31.59 ± 0.53 g on level IV and 
31.21 ± 0.60 g on the level V. 
The quails in the experimental group had an average daily combined feed consumption of 31.71 ± 0.33 g / head / 
day on level I, 30.21 ± 0.37 g on the second level, of 30.04 ± 0.43 g on level III, of 29.86 ± 0.42 g on level IV and 
29.81 ± 0.40 g on the level V. 
Overall, during the survey period, the control group saw an average daily consumption of combined feed of 
31.70 ± 0.17 g, while those in the experimental group of 30.33 ± 0.37 g consumption, 4.33% higher in the control 
group, the differences being statistically insignificant. 
3.4. Specific consumption per egg.  
Quails from the control group had an average specific consumption of combined feed of 61.87 ± 7.05 g/egg on 
level I, 64.02 ± 6.97 g/egg on the second level, of 65.04 ± 7.11 g/egg on level III, of 64.87 ± 6.44 g on level IV and 
65.62 ± 6.60 g/egg on level V. 
The experimental group experienced an average of 48.57 ± 3.11 g combined feed/egg on level I, 46.81 ± 3.12 
g/egg on the second level, of 47.63 ± 3.29 g/egg on level III, of 47.73 ± 3.22 g on level IV, 48.65 ± 3.65 g/egg on 
level V. 
 
 
Figure 2. Evolution of Average Specific Consumption of Compound Feed per Egg During 1-15 Months of Laying in Quails  
in the Experimental Group Compared with the Control Group 
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Overall the survey period, the quails in the control group average specific consumption combined feed was of 
64.28 ± 11.22 g / egg, while those in the experimental group of 47.88 ± 11.11 g / egg, 25.51% higher than in the 
control group, difference being very significant. 
3.5. The percentage of viability 
In the period of 1-15 months lay in the control group was calculated a total percentage of 20% mortality on level 
I, 16% in the II, 16% on the third level, 28% on the IV level and 34% in the fifth level. Mortality was 14-18% higher 
on lower levels (IV and V) than the others. 
The experimental group registered a total of 8% mortality rate in the first, 8% per level II, 14% on the third level, 
10% on level IV and 16% on the fifth level. Mortality was 2-8% lower on higher levels (I and II) than levels IV and 
V. 
Differences between mean flocks of quails were analyzed statistically very significant. 
Overall between 1-15 months of laying, in the control group quails there was 77.2% viability, while the 
experimental group quails 88.8%. Viability was 10.6% higher in the quails control group; differences are very 
significant. 
Per whole flock, mortality was significantly higher on the bottom (fifth level) compared with those at the top 
level of the battery cages. 
The experimental group had smaller differences between levels (up 8%) than the control group (differences of up 
to 16%). 
3.6. Evolution of egg weight 
The control group experienced a mean weight of 10.90 ± 0.22 g / egg on level I, 11.02 ± 0.23 g on level II, of 
10.97 ± 0.23 g on the third level, of 10.97 ± 0.23 g on the IV level and 10.52 ± 0.22 g / egg on the fifth level. 
In the quails of the experimental group average weight was of 11.09 ± 0.31 g / egg on level I, 11.20 ± 0.33 g on 
level II, of 11.17 ± 0.28 g on the third level, of 11.25 ± 0.27 g the fourth level and 11.18 ± 0.31 g / egg on the fifth 
level. 
Differences between the two groups were not significant, both between the two groups and between levels of the 
battery cages. 
3.7. Evolution of live body weight 
Quail in the control group had an average weight of 226.97 ± 4.89 g living / cap on the level I, 224.13 ± 4.90 g 
on level II, 220.73 ± 4.94 g of the third level of 219.11 ± 4.88 g on the fourth level and 215.90 ± 3.61 g on the fifth 
level. 
The experimental group had an average body weight of 229.80 ± 4.57 g / head on the first level, 233.21 ± 4.91 g 
on level II, 233.43 ± 5.42 g on level III, 219.41 ± 5.40 g on the IV level 235.34 ± 5.74 g and on the V level. 
Differences between the two groups were significant, but not significant between levels battery cages. 
4. Conclusions and Recommendations 
Following research we can say that: 
• duration of daily illumination significantly affect the average percentage of lay, the average per capita 
consumption of mixed fodder and very significantly the specific consumption of mixed fodder and 
viability; 
• the use of artificial lighting with duration of 24 hours resulted in a rate of lay and production per capita 
lower than when using discontinuous lighting. Also, the average daily consumption per head and specific 
consumption were higher in the group exposed continuous illumination. Viability was about 50% higher 
when using discontinuous lighting; 
• using lighting batch yielded superior results compared with continuous lighting especially in the second 
half of laying curve. 
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Also, using discontinuous lighting led to an extension of quail and productive lives after a12-month lay the yield 
superior results even in the 15th month lay against continuous lighting. 
There were no significant differences in terms of egg weight and body weight depending on the duration of 
illumination. 
In the first part of the curve of laying (0-6 months of lay) can use a program with a daily illumination 12-13 
hours of light and 11 to 12 hours of darkness per day, and in the second 14 h light and 10 hours of darkness a day.  
Recommendations are available if using natural lighting complete with artificial lighting (conditions of this 
experiment). For use only artificial lighting must be done further research. 
Regarding the influence of the battery level cage, so when using continuous lighting and a batch of differences 
between productive performance of quail on 5 levels are not significant unless specific environmental consumption 
and sustainability. However, it should be noted that the temperature difference between the top and bottom level of 
not more than 3.5-4°C. 
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